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f\y N\ Quiz 3: Periodic Properties
1. List the following atoms in order of increasing atomic radius: He, N, Na, F, B, O
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2. List the following atoms or ions in order of decreasing radius: H, Ca2+, Ar, Si, Ca, Si*
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3. An element’s first ionization energy (IE1) is the energy needed to remove one electron
from a neutral atom of that element. For homework, you looked at the first ionization
energies of the first 54 elements: Ex. He > He*

An element’s second ionization energy (IE2) is the energy needed to remove an electron
from a ‘+1’ cation of that element. Below is a table and plot of the second ionization
energies of the first 20 elements: Ex. He* -> He2*
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a) Why is there no IEz for hydrogen?
X&‘ Nevkal h,)r.am only has one eleckon, 5o H has o eledrms. Ty HT can
ot lose anofher elector Fo form H”.

. b) Which three elements have ‘peaks’ in second ionization energy?

Li(2=3), Na(2="), K(2=17)



c) Give the electron configurations of a neutral atom, a ‘+1’ cation, and a ‘+2’ cation for
each of the three elements you listed in (c).
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d) Based on your answer to (c), why do you think the second ionization energy is
relatively so high for these three elements?
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e) Which three elements have ‘valleys’ in second ionization energy?
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f) Give the electron configurations of a neutral atom, a ‘+1’ cation, and a ‘+2’ cation for
each of the three elements you listed in (c).
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g) Why do you think the second ionization energy is relatively so low for these three
elements?
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Extra Credit:

We expect that is it harder to remove electrons that are closer to the nucleus, so the second
lonization energy should decrease going down a column and increase from left to right
across a row. This is mostly true, but there are a few exceptions ...

1. List the four elements that have a lower second ionization that the element immediately
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2. Draw box diagrams for a neutral atom, a “+1’ cation, and a ‘+2’ cation for each of the
four elements you listed in (1).
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3. Using your answer to (2), explain why these four elements are exceptions to the general
trend in second ionization energy.
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